The thermal diffusivity of pseudobinary Hg l_xZnxTe solids and melts was measured by the laser flash method. The measured diffusivities for the solids of 0.10_<x_<0.30 are about 60% of that of the HgTe solid. Those for the melts rise rapidly with temperature but less so with increasing x. For x =0.30, the diffusivity of the melt is about one third of that of the HgTe melt. Using the calculated heat capacity data from the associated solution model and measured density values, the thermal conductivity for the pseudobinary Hg I _ xZnxTe solids of 0.10_<x _<0.30 and for the melts of x = 0.10, 0.16, and 0.30 was determined.
I. INTRODUCTION

Pseudobinary
Hg I _xZnxTe solid solution is an important optoelectronic device material for infrared applications. The solid solution has a direct energy band gap which varies nearly linearly with composition x. In the growth of large Hg 1_xZnxTe crystals from the melt by the directional solidification method, it is very difficult to control and achieve the desirable growth interface shape due to the large interface segregation coefficient, the significant changes in the thermophysical properties upon the liquid-solid phase transformation, and the unavoidable radial temperature gradient near the interface. This radial temperature gradient is caused by the combination of a higher thermal conductivity in the melt than in the solid and the significant thermal conductivity of the ampoule compared to the sample resulted from the necessity to use a thick fused silica ampoule to contain the sample under extremely high mercury pressure at processing temperature. Thermal-fluid modelings of the growth system are indicative as how to achieve the desired interface shape but are not complete for lack of data on thermal conductivity of the sample as a function of temperature and composition.
Since pure fused silica has a thermal conductivity as high as that of a glass and the cross-section area of the ampoule wall is generally greater than that of the sample, the ampoule wall can constitute a large thermal sink in the sample-ampoule system. Therefore, the classic steady-state heat flow methods of thermal conductivity measurement are not practical. On the other hand, the similar property, thermal diffusivity, is not only an important thermophysical parameter in its own right, but it also offers a convenient, economical, and accurate method to derive the thermal conductivity.
A dynamic measurement system of the thermal diffusivity by the laser flash method 2'z has been employed previously to determine the thermal diffusivity of various composite materials. 3 In this method the front surface of a small diskshaped sample is subjected to a very short burst of radiant energy from a laser pulse with a radiation time of 1 ms or Elemental Hg (7-9 grade), Zn (6-9 grade), and Te (6-9 grade, quadruple zone refined) from Johnson Matthey were loaded into the properly cleaned and outgassed optical cell and then sealed under vacuum of 10 -5 Torr. The synthesis was carried out in a horizontal furnace with the sidearm placed horizontally to assure the contact of Hg with the other elemental pellets which were usually too large to slide into the cavity. The sample was heated to about 650°C over a period of several hours, held at this temperature for 3-5 days, and them cooled passively to room temperature. .__ 2,0 melt was first brought to equilibrium in the furnace by holding the temperature for at least 20 min and then was pulsed with the laser at high power. The resulting Hg vapor pressure forces part of the cell content up into its stem which is directly above the cavity region. The cell was then observed to refill over the next few minutes. This procedure was repeated several times to ensure complete mixing of the sample. Inadvertent boiling was easily suppressed by applying a slight vertical temperature gradient. During cooling, a large vertical temperature gradient was applied to assure the sample was frozen from the bottom up. Rapid cooling was also essential to avoid the compositional segregation.
III. RESULTS ON THERMAL DIFFUSIVITY
Measurements were performed on five optical cells whose sample composition, thickness, and total weight are given in Table I . Cell TZ20 contained pre-melted sample and the measurements were carried out during heating. The cell ruptured after the measurement at 534°C so that no data on melt were obtained. The other four cells contained powder samples and, therefore, were heated initially to the respective highest temperature of measurement to allow the samples to be completely melted and mixed. At these highest temperatures, the Hg partial pressure inside the cell was 70, 75, 80, and 85 arm for cell TZ10, TZ16, TZ30, and TZ40, respectively. 9 The measurements were made during the cooling for cells TZ10, TZI6, and TZ30. Cell TZ40 ruptured after the temperature had settled at 959°C for about 20 min yielding only one data point for the melt. The combined data are plotted in Fig. 1 . Each data point is the average of 2-7 measurements made at that temperature with a standard deviation ranging from 5% to 15%. 
where O'T is the thermal conductivity, Dr the thermal diffusivity, Cp the heat capacity per gram atom, p the density and M the gram-atomic weight, the thermal conductivity of the melts can be calculated, and the results are plotted in Fig. 2 . Because of the limited data measured for the thermal diffusi ,tty and density, the thermal conductivity can only be ob- 
since any excess term is proportional to the second order derivative of AG_ ¢ with respect to temperature. The heat capacities of HgTe and ZnTe can be expressed as the following:t2.13
Cp(ZnTe, T)= 23.22+ 5A4× 10 -3 T (J/g-at.K), 
V. DISCUSSION
The thermal conductivity of the Hg t_,Zn,Te melts increases rapidly with the increasing temperatures. At 100°C above the liquidus temperature, Tti q, it has values about 3-4 times than those of the solids just below the solidus tempera- 
